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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain a material which gives a 
luminescent element 

having good luminescent characteristics by using a compound having a 
specific 

partial struc ture or a tautomer thereof or a metal complex having 

the compound 

or tautomer as a ligand. 

SOLUTION: A compound having a partial structure represented by 
formula I or 
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» 

a tautomer thereof or a metal complex having the compound or tautomer 
as a 

ligand is used. In formula I, Ql is a group of atoms necessary for 
forming a 

nitrogen-containing aromatic 6-membered ring or a ring represented by- 
formula 

II or III; XI to X4 are each oxygen, sulfur, optionally substituted 
nitrogen, 

optionally substituted carbon, or selenium provided at least either 
X3 or X4 is 

oxygen, sulfur, optionally substituted nitrogen, or selenium; Q2 is a 
group of 

atoms necessary for forming an aromatic ring provided Ql is not 
bonded to Q2 to 

form an aromatic fused ring structure; and Z is S02R1, C0R2 , or 
POR3(R4) 

(wherein Rl to R4 are each an aliphatic hydrocarbon group, aryl, 
heterocyclic, 

amino, alkoxy, aryloxy or heterocyclic oxy) . 
COPYRIGHT: (C)2000,JPO 



9/15/05, EAST Version: 2.0.1.4 



JP,2000-355687,A [CLAIMS] Page 1 of 4 



* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shoyyg the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light emitting device ingredient characterized by being the compound which has the 
substructure expressed with the following general formula (I), or its tautomer. 



[Formula 1 1 

(i) 



Q 2 ^ — 



Ms. 



HBW (II) 




(III) 



X 



xr 



(Ql expresses among a formula an atomic group required to form the ring expressed with nitrogen- 
containing aromatic series 6 membered-ring, a general formula (II), or a general formula (III).) XI X2, 
X3, and X4 The carbon atom which is not permuted [ the nitrogen atom which is not permuted / an 
oxygen atom, a sulfur atom a permutation, or /, a permutation, or ] and a selenium atom are expressed. 
X3 X4 At least one side is the nitrogen atom which is not permuted [ an oxygen atom, a sulfur atom, a 
permutation, or ] and a selenium atom. Q2 An atomic group required to form an aromatic series ring is 
expressed. Ql Q2 Aromatic series condensed ring structure is not taken unitedly. Z is SO two Rl and 
COR2. Or POR3 (R(R4) 1, R2, R3, and R4 express an aliphatic hydrocarbon radical, an aryl group, a 
heterocycle radical, the amino group, an alkoxy group, an aryloxy group, or a heterocycle oxy-radical, 
respectively.) is expressed. 

[Claim 2] The light emitting device ingredient according to claim 1 characterized by being the metal 
complex which has in a ligand the compound which has the substructure expressed with a general 
formula (I), or its tautomer. 

[Claim 3] The light emitting device ingredient according to claim 2 characterized by expressing a metal 
complex with the following general formula (K-I). 
[Formula 2] 

-05$ (K-I) r .-Qis 



Q 




m 



(Ql, Q2, and Z are synonymous with them of a general formula (I) among a formula.) M expresses a 
metal ion. m expresses the integer of 1-3. L expresses a ligand. n — m+n= ~ the integer used as 2 or 3 is 
expressed. 

[Claim 4] The light emitting device ingredient according to claim 3 characterized by M being a divalent 
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or trivalent metal ion. 

[Claim 5] The compound which has the substructure expressed with the following general formula (IV), 
or its tautomer. 
[Formula 3] 

HftsUIV) Rd4_R<»3 

Ras / N Rdi 

. Rd 1 0 

At 




SO 2 

Ri 



(Rl expresses an aliphatic hydrocarbon radical, an aryl group, a heterocycle radical, the amino group, an 
alkoxy group, an aryloxy group, or a heterocycle oxy-radical among a formula.) Rdl, Rd2, Rd3, Rd4, 
Rd5, Rd8, and RdlO A hydrogen atom or a substituent is expressed, respectively. Y is an oxygen atom, a 
sulfur atom, N-R (R expresses a substituent.), and CH2. Or the permuted carbon atom or a selenium 
atom is expressed. Q3 An atomic group required to form a ring is expressed. 

[Claim 6] The metal complex which has in a ligand the compound which has the substructure expressed 
with said general formula (IV), or its tautomer. 

[Claim 7] The light emitting device ingredient characterized by being the metal complex which has in a 
ligand the compound which has the substructure expressed with said general formula (IV), or its 
tautomer. 

[Claim 8] The metal complex expressed with the following general formula (K-IV). 
[Formula 4] 



■fisS (K-IV) r 



R 



d4 



R 



d 3 



R 



d 5 



A*< V-N 



\ 



SO 
I 

Ri 



- M 



(Rl expresses an aliphatic hydrocarbon radical, an aryl group, a heterocycle radical, the amino group, an 
alkoxy group, an aryloxy group, or a heterocycle oxy-radical among a formula.) Rdl, Rd2, Rd3, Rd4, 
Rd5, and Rd8 express a hydrogen atom or a substituent, respectively. X5 The nitrogen atom which is not 
permuted [ a ****** atom, a sulfur atom, a permutation, or ] and CH2 Or the permuted carbon atom or a 
selenium atom is expressed. Q3 An atomic group required to form a ring is expressed. M expresses a 
metal ion. m expresses the integer of 1-3. 

[Claim 9] The light emitting device ingredient characterized by being the metal complex expressed with 
a general formula (K-IV). 

[Claim 10] The compound which has the substructure expressed with the following general formula (V), 
or its tautomer. 
[Formula 5] 
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-ttsS (V) 





Rd5 / N' Rdi 



Rd L 0 
v Rd2 L 



^ _ . ,Rd22 

Rd/ Rd8 0 ^ 




Rd24 T H 
Rd2 3 

(Rdl, Rd2, Rd3, Rd4, Rd5, Rd6, Rd7, Rd8, RdlO, and Rd21, Rd22, Rd23 and Rd24 express a hydrogen 
atom or a substituent among a formula, respectively.) X5 The nitrogen atom which is not permuted [ a 
****** atom, a sulfur atom, a permutation, or ] and CH2 Or the permuted carbon atom or a selenium 
atom is expressed. 

[Claim 11] The metal complex which has in a ligand the compound which has the substructure 
expressed with a general formula (V), or its tautomer. 

[Claim 12] The light emitting device ingredient characterized by being the metal complex which has in a 
ligand the compound which has the substructure expressed with a general formula (V), or its tautomer. 
[Claim 13] The metal complex expressed with the following general formula (K-V). 
[Formula 6] 

-m^ (k-v) 




d23 



(Rdl, Rd2, Rd3, Rd4, Rd5, Rd6, Rd7, Rd8, Rd21, Rd22 and Rd23, and Rd24 express a hydrogen atom 
or a substituent among a formula, respectively.) X5 The nitrogen atom which is not permuted [ a ****** 
atom, a sulfur atom, a permutation, or ] and CH2 Or the permuted carbon atom or a selenium atom is 
expressed. M expresses a metal ion. m expresses the integer of 1-3. 

[Claim 14] The light emitting device ingredient characterized by being the metal complex expressed 
with a general formula (K-V). 

[Claim 15] The light emitting device characterized by being the layer in which at least one layer 
contains a compound or a light emitting device ingredient given [ any / one ] in claim 1-14 in the light 
emitting device in which two or more organic compound thin layers which contain a luminous layer or a 
luminous layer in inter-electrode [ of a pair ] were formed. 

[Claim 16] The light emitting device characterized by being the layer to which at least one layer 
distributed the compound or light emitting device ingredient of any one publication of claim 1-14 to the 
polymer in the light emitting device in which two or more organic compound thin layers which contain a 
luminous layer or a luminous layer in inter-electrode [ of a pair ] were formed. 
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[Claim 1 7] The light emitting device characterized by being the layer in which the above-mentioned 
luminous layer contains a compound or a light emitting device ingredient given [ any / one ] in claim 1- 
14 in the light emitting device in which two or more organic compound thin layers which contain a 
luminous layer or a luminous layer in inter-electrode [ of a pair ] were formed. 
[Claim 18] The light emitting device characterized by being the layer in which at least one layer 
between a luminous layer and cathode contains a compound or a light emitting device ingredient given 
[ any / one ] in claim 1-14 in the light emitting device in which two or more organic compound thin 
layers which contain a luminous layer or a luminous layer in inter-electrode [ of a pair ] were formed. 



[Translation done.] 



http://ww4.ipdl.ncipi.go.jp/cgi-^^ 9/16/05 



.* 



(19)H*m*»/? (J P) 02) & !$f & $g (A) 



(ii)*tww»H*«j 

#^2000-355687 
(P2000-355687A) 

(43)&HB ™2^12^26 0(2000. 12. 26) 



(51)Inta 7 
C0 9K 11/06 
H0 5B 33/14 
33/22 

K07D 213/42 
215/18 



■wis* 

660 



FI 

C0 9K 11/06 
H0 5B 33/14 
33/22 
CO 7D 213/42 
215/18 

m^m<oms ol 



6 6 0 



B 
B 



(^31 m mmtsx 



(22)ffi»B 



-38STC(P2000-38578) 



¥J*12^ 2 JJ 16 B (2000. 2. 16) 



(31)«te*£®S# *fH¥H-H 
<32)«ftB ¥dtl 1^4 )315 0(1999. 4. 15) 

(33)«5fclfc*3BS B*(JP) 



(71) MBA 000005201 

era) aw* m »- 

m) mm s+m am 

*ss;ii*mjE«**s2io#« 

(74) ^SA 100073874 

#38± «SF ¥ W3«) 



(54) »rS7V-)HPW^ 383t*?imfe«l:»tn&ffifflLfc38Jie*T 



(W) 

118®] I5»8L S^ft^^lBt^^fBKSWSX 

(I) —(Sit (II) Hfc5£ (III) 



i-4ft^«^^**«*3imW*tf -MIS' <£JB US» 



>=N 



Qi Ii^S3?#&6lH. HftsS (ID XliU 
II) T*$^^^^)S1-S»O^^^SSra-r. X 

Setmt. X 3 . X4 0tfwfc< 



th-UltO. S. S&XJi*E&<^JgM^ Set 



ZI4 N SO? Ri . COR2 XliPORa (R4) 

(Ri . r 2 . R 3 rvr* \i&«&ffim.{wmm. 

71)-;!*. T$yS. T;l/=idf^a. 7 



(2) 13182000-355687 
1 2 

HS^(I) -ttsfc(II) H&5t(IIl) 



* i 

>=N 

ft 




)=-N 



(5frK Qi «^M^SK6HS. (11) t 

tti-HKsS (III) T'«?ixSii^®B«-i.t i ^^ 

xi „ x 2 , x 3 „ x 4 \&mMr?. k 
jaoKXic?* -ti^ x 3 . x 4 oyytc< 

iz-mtcWci-mm: qi tea nm^vx^mm^ 

mm*M&zti5.&\ Z(i. SO2 Ri . COR 2 

£fcliPOR 3 (R4) (Ri > R2 , R3 tsXX/Rt ii 20 

[it^a2] hbs ( 1 ) x-mtizmmmzft? 

[fl:2] 



5 ] TiE-HRss (iv) x-mtizm-tm 

H^: (IV) Rd« R d 3 




30 



H&iC (K-I) 



1 



>=N^ 

Qs V-N<;-" 



^M-Ln 



(5$*. Ri JiM&s^-fbksa. ry-^a. \fo 

fcli-VfnSfci^yS*^-. Rdi. Rd 2 . Rd3. 
Rd4. Rds. Rds. fcitXRdio Ji-5-tt^M<S/I^ 
fe«S^5r^-r. Yiil^JI^. SSSftg?. N-R 
(RUtH*****-. ) . CH 2 iL<.±ffl£S*tf:K 

[ff*Ji6 1 MfBHitss; (iv) xmtizuftim 



(3S>K Qi . q 2 . xt/zji-jiye ( 1 ) co-en^fc 
zimizm. ) 40 

-*3:i$ (K-IV) r 



[ff«Ji7 ] mfB-«bS (IV) X-mZtiZSMffik 

[it*^8] TfB-sbiUK-iv) x-mzti&i&m 




* 



(3) 



^2000-355687 



sis. r$m. 7)va^i^m. Ty-;M-*>-a. t 

rtrtl^roitt* Rdi. RdK Rd3. 
Rd4. Rds, fcitJfRd8«-e<i'fivk*lg^^ttffift 

m&ommmi-. ch 2 &L<ti^3*i£iJS!iK?. 

-IK (V) 



* &/SfflPf£3|-r. M»±£JH m(il~3?> 
[|f^9J HKsS (K-IV) tf^SMi* 

imm i o i tibhkss ( v ) T-mtizMfttm 

[ft5] 

Rd4 ,Rd3 




Rd24 T H 
Rd2 3 



(3S«K Rdu Rd2. Rd3. Rd4. Rds. Rds. Rd7. 

Rds. Rdio . Rd2K Rd 22. Rd 23. Rd u\*%tl 20 [f££"Il 2] HKsfc (V) T?*£:«a.5>2MHfijg£ifr 

arasn/jwH^ afctt^>iff£irt\ ) [ft*wi3] tibhr5S (k-v) z'mztiz&m 

imm 1 1 1 hk£ < v ) t«3*ls*&ni&£* m. 

(K-V) 



Rd4 .RdS 




22 



Rd23 H 



IB 



(^t 1 . RdU Rd2. Rd3. Rd4. Rd5. Rd6. Rd7 . 
RdS. Rd21 » Rd22. Rd23 tiJ:tfRd24 HZtl^tl 

wmh>l< immmmmm^ c h 2 h l < «g 



40 tif*ja 1 6 ] -tt^sGBatsftJii l < iiftm 



4 



x . %%m t m& i ?>wy}?ts: < t i> -mtm>m 1 ~ 

[000 1] 

a k nFm%. mmm. mmm. wtx-m*)%m. 
wm. mm. 4y^)Tm<r> j bmizw&£.timx'%h3i 

[0002] 

^HT* 0 . 4»"Ct> (EL) (S 



(4) $#§32000-355687 

6 

httn<7)Wffiimttix^&. 

[0 0 04] Ztl£Xffi%ZtiXZX:mm? 

q&t*oft5fco&jgig#.i. m#m&izivmiz*£ 

[0005] -3u tfHBBR?' fcfcVvciMWBfc** 



3H. i987¥) . :«maa?ftft»isi?tt 20 t>o 
hjx (8-bKo^5/^yy^-h> r^-fJ^ fc. 

( A 1 q ) &VftK&m2: UTfflV\ ]EfUIB8*ffi 
<T5:Hfc£«) fc««3-l2:&ifcfcJ:9. 

[0003] JJ2fflIffi»*#F05BIH!W£ jgte&Jl 

-rh^mttx. mx&mzv-Tthim&tiihtLX 

•y?X 6 5g. 36 1 OH. 1 989^tCEt6^^-7 
t"4fc. H-XLfc^^^O^<0ffifclA 1 q<7)* 

(I) H« (II) 

:'" Ql : 



[0006] 

wmmtcwm^&xvzti^mz-rzmm? 
mm>&mzi>&. 

[0007] 

[ooo8] c i ] te-^ ( i ) xmtih&ftm 

30 m*ttZ1L^i£t:itZc?>&£$mfcX'$>hZtZft 
[0009] 

[fc7] 



2 , 




(III) 



[ 0 0 1 0 ] (5$<K Qi li^^^«K6«^ HR 
5$ ( I I ) £fc*iH85$ (III) •CUSiiS.tSfcJE&S 

i-ziziumzm^mm: xi ; x 2 , x 3 . x 4 « 

mwimmcogmm?. *.wm-*m-. x 3 , 
xi <7>^<i:t>-w±B^^. mmttz 

nmmhiiz&s&wcmzm-. qi tQz *«*s^ 



!i , COR2 ^feliPORa (R4) (Ri . R2 , Rs 

c 2 3 ( 1 ) x-mtihu^mm^h^^m 
ztz&z<n>-mmfo*®&^ztth^m.xbb 

c 3 ) ^wra-its ( k - 1 ) -ensiis r t 
wmt-tz C2] Efj^t^ws. 



(5) 



m 

8 



2000-355687 



[00 11] 

Hjfct (K-I) 




-Ln 



[0012] (5^k Qi » Qi . StfZkMRse 
( I ) co^-it^tlalgT'&S., Mli&S-f :*y 

m{il~30fflS$-^-r. LJiffiffi^a-r. n«m+ 

n = 2ttz\t3t^m^mt. ) 

C 53 TEHSt^ (IV) T^Sft£g|tfHiijSjfcfc{i<e 
[0013] 

[fl:9] 

(IV) 



* [0014] (m*>. Ri 7U- 
Rd2. Rd3. Rd4. Rd5. Rds. fcitXRdio i&Ztl? 

^ n-r (mmmmzm-. ) , cH»fcL<«4a 

C 6 3 H8fc£ (IV) Tm^tii>^m&^-ti>n:^ 

C 7 3 HKaS (IV) -C^$ixSg|5^fi|jSSr^-S^ 

& £ fc ^SfBtS^ffi. 
C8DTEHR^(K-IV) TfS|$fc.|>&fim. 
[0015] 
[ftlO] 




20 



HBW (K-IV) r 





dZ 



"«■-.. Ad 1 

^ ^ _ 

_ 

•n — ■- 



SO, 
Ri 



M 



m 



[0016] (ss*. Ri imms&Hbmm. ru- *3<^ft£irr. ) 



. t fci^fott^ vss-^-r. Rd i % 

Rd2. Rd3. Rd4. Rds. )5 kX/RdaliZtlftVi^M 

m Mmw&?>mmwL? . c h 2 t l < j±m&$*i£ 



C 9 3 ( K— IV) -C*$*U>&Sigflc-e&&£ 

40 ci od riE-fed: ( v ) vmz nzmftmiti khz 

[00 17] 

Utl 1] 



(6) 



^2000-355687 




[0 0 18] Rdu Rd2. Rd3. Rd4. Rds, 

Rd6 v Rd7s Rd8^ RdlO Rd21, Rd22 „ Rd23 fc 

it^Rd24 ttzti-etvkmwLttttiS&gimt . x 

C 1 1 ] H££ (V) T'feSilSgftHJtjiSr^rrSire* 

-$5t (K-V) 



C 1 20 -«5S (V) TS3ft&3#«££;fm.-ffc& 

h zl t &imti-&mm : rtm. 

C 1 3) T£-«bS (K-v) -C'^iiS^Sm. 

[00191 

[fcl2] 




[0020] (iC'f. Rdu Rd2. Rd3, Rd4. Rds. 

Rd6» Rd7 s Rd8. Rd21 .. Rd22^ Rd23 HXXfR 

d24 nzti?tvkmm : ?-&tMW&&t:m-t. x 5 
mm?, ssishp. m&£Mz*w&?>mmwi^ ch 

tt&g-f *V*m-. mtil~3<0^&£3|-r. ) 
Cl4;iHRsUK-V) -C^Sil^Rm^&^i 

c 1 5 j -nnwmizmmh L<ttmmz$tsm 

< fc-Jf** C 1 3 ~ C 1 4 3 ^vvfft^iofcfBifco 

< fc t>-S# C 1 3 ~ C 1 4 3 W^3&»lotc£mo 



d23 



m®tf c i d - c i 4 ] ^v^n^iotct^^^ft 

C 1 8 3 -«c7)«Sfat?Bt^t> L < ttlfcfcJf £^tf« 

mt m&t<r>m&%< t c i 3 ~ c 1 4 3 «o 

[002 1] 

f *. iH\ HRsS ( I ) T'3l$;ft£gMM8j££W1-£ 
tt&VUz^zmmfZ. Qi »4^g^SK6fl^ 

hrss (id -emztim. -«5$ ( 1 1 
i . x 2 . x 3 . Xiimmm?. bssish% mmttz 

wyflw***-. x 3 , x 4 <r&ts:<ti>-in&mwi. 



(7) 

1 1 

T-thh. x* . x 3 . x 4 ±.<7)Wimm±im&i. 

[0 0 22] Qi ?BtfL2ti&$gm^ c rvffltt. ft£ 
L<«i£*!&2~3 0. J0ff£L<«:BSSg»3~2 
0. ^fcff£L<U$aS?Ic3~15. »fcfF*L<tt 

gm&^iox-hz,. Qi x-m^ti^mm^^m 
6W&tlxte. tsUtftrDs-'y. *svy. tyi? 
y . e >j ^'y . >f y y y, *y *try y^t'tm 
WWu mL<i±WJy. *svy. KviSyTb 10 

OJOffaiXtttfJ^'y. t^'yefcO. 3*>fcff 
£L<*i. ty^'yT&S. HRjS (II) TflSitS 

stLTii. iH;t{f^yy*=*iJ-y-;k ^yy* $y 
y-;k ^yy?-7V-/k 4 yKw-yaw^fu 
ff£L<ii. <yy**ir/-;k <yvi sry-^ 
tj>o. J; Off £ l< «^yy*^y-n--cs>£ . - 

ftsU I 1 1 ) T^^ixSSi: LTtt. Hitfe?/- 

>k **u-vry-/k t^ynhury-zk ^v* 

ory-;k -< s^yhorywk&t'aw^fu ff 20 
*L<ti, 5j-^y*ry-;K hury— tr^yu 

hUry-;K tan Ml ry-;K l-THTY—tUX* 

&o. i Off £ l <«. -9-s^ry-jK h y ry- 
ji** 0 . $ £>cff s l < j±3r^-^> ? Ty-;w-c& 5 . 

[ 0 0 2 3 ] Qi ?B&Zti&H^m'^'rvm£8i t 

(in £*rii-*tiS (in) x-mzfii 

^T-vm-h*). «t 0»*L<(±. HRsS (II) 

[ 0 0 2 4 1 q 2 iiszwmzmm-h iz&mcmTft 

WW". Qi kQ* #^LT3r#BaiS?fi§iS£JR£.r 30 

y. ^7^wy. tro-/k 4 s tr^y- 
;k t'J^y. e^^v, tf'jsx'y. tyys/y. 
yy-;k 4 yf-ry-zk >f v**^ 

y-/k *W-y-Jk h'JT^'y^fc'^f^it. # 
ilXtt^y-tfy. -^^y. tryv'y. tr^i-'y. 
trusty. tryyvye&O. J Off* L<i*<y-fe* 
y. i-yfuy. tro^'y-cfcO. MfcrffilXti^y 
-tfy. -t 7 ?^y 40 

[ 0 0 2 5 ] Qi T'Jg^ixS^. Q2 T'BJ&.ZtlZ>3T 

mm\t. wmtt ix h x < . mmt Lximt 

{f T)V*>V& (ff i l < 1 ~3 0 . J: Off £ L 

«i«si:i~2o. mz#£L<\3Mmm-^i ox- 

*>0. WittXf-A'. xfvk is 0-7*0 tT/k te 
rt -yf;k n-^-y-J-;k n-ri-^k 
ri^k y?D7DW, ^?tK*.yf-/k ^?tw* 
i^£fc'*W*>;h.6„ ) . T)V*-)Vm W£L<\t 
^S2~3 0, J:OfflfeL<{ig8l&2~2 0. 8fc 
ff £ L < iiSm®. 2~ 1 0 T-& 0 . Hi tf t^k TO 50 



^2000-355687 
1 2 

>k 2-yx-;k 3 -^yx-^&fc'frW&fl 

) . r;^-;t« (»tt<{i^»2~3 0. i 

o»*l<j±^»2~2o. &tzmL<i±mm.2 

-30. J:Off*L<J±^Sia6~2 0. ^t»*U< 

7x-;k ^-7f-;k ryb^-^k'W^ 

4. ) . T5y*(ff^L<J±^*a0~3 0, iOif 

*t<»±^ao~2o. mzt&tKimm&O'-i 

ot'&o. 0Sx(frsy. y^rsy. yy^rs 
sy. ^>y;pr5y^fc'*w^iis. ) . r;^^ 

>-»(»* L<Jii5Sg&l~3 0. J:0»*t<Ji^ 
Sl-20. #{C#iL<Ji^Scl~10T*>y. 0>l 

xhdf^. yb^f>-. 2-xf-;l^^f>- 

t<*i^it6~3o. imtL<amme^2 

0. ^«FiL<Ji^*S6~l 2-C^O. mif7i 

L<ti^itl~30. L<JiJ^Stl~2 
0. S(:»Jl<l«ill-l 2TJ)0. Hxtft!) 

v>5r^i^. tr^^^df^. =^y 

immmso. io»^L<Ji^ai~2o. ^ 
tc#iL<ii^«s:i~i 2t$>o; mmr^)w 

<yy>f;k *^5;k t>\'o>f ;^i:'*<^»f/t>it 

~30. iO»*L<(±S*a2~2 0. ^fcr»^L< 
ti^*lc2~l 2T'J>0. f?lxKy h*is*)>U#-)W 

2Tfc 0 . mttfy x =ikt<¥^M(r^sr t'tmf 

htth. ) . r^***'* (n£L<iumm.2~-3 

0. i Off* L<(i^SS 2-2 0. «fc:ff*L<(i^ 

dp^ir^f^tis. ) . r^rsya (ff*L< 

{i^S2~3 0. ,J:yff*U<tt^St2~2 0. m 
fcff * L < (i^H 2 ~ 1 0 0 . T-fcf-^T 

sy. ^yy-f^rsy^t'Wftiis. ) . 

^y^;^-;wr$y« (ff*L<li^*it2~3 0. 
X Off* L«±^glS 2-2 0. ttfcffiL<tijg§R 

2~i 2-e*o. Wx.tfy K^^^^x^rsy^k* 
ifimf^tit. ) . Ty-;P3r^^;^-;PT5ya 

(ff*L<(±^H!gt7~3 0. J:0#2L<14i8S§liSc7 
-2 0. ^tff*L<(i^»S7-12T*>0. W^-lf 
7 xx/M-* v^;i/,-K-;PT$ y '=Srtf4Wf ^>ix 
h. ) . ^Wi^TSyS (ff*L<(i^^Scl-3 



(8) 

1 3 

0. J:9#£L<JilSStaai~2(K ftlzmKitfc 
mWt. l ~ 1 2 Xh 0 . flUtf ^ * yx/l^x/wr $ y . 
<yH£yx/p*x^r$y&fc*#^6:h.4. ) „ 

<»2i£HI8:0~2 0. W=#*l,<ttIia«0~l 2T 
HWXA'7 rt-f/K yf-zkA/l^T^/k 

is* +)VX)V7 r * 4 /K 7 x x/iow 77^ if 

#W6ft4. ) . ^A^/i^ (iff*L<.±#Jipg& 
1-30. JOiff*L<ttlWg&l~2 0. 
<telSS&l~12T-&y. flRfcf^A^k 10 

^*t^^t'*w^»ixs. ) . ta*a**& 

L<ttSa»l~30, iyjff£L<ttga§&l~2 
0, ^c»*L<»i^«ai~12-C*0v^tfyf- 
yl^f-:*. x^;i^:*&fc>W6:h.4. ) . TU-;H- 
<#*L<tilSS&6~3 0. i»5»*L<»i^ 

&6--20. &£mL<tem&6-i2X'h'). m 

Ufy^-iVf-ttZWmfhtih. ) . 'vfnT'J- 
(#*L<*iiSai8:i~3 0. J:»3ffit<{± 

^Sl~2 0. #fc#iL<(i^«l!cl~12-CJ> 20 

9. flUtf tf»J >?;l^:t. 2-<yx>f $rvy/^^ 
:t. 2-^yx>r^-9-yj^f-^-. 2-O'Xf-rvy 

>l/f-*&fc**W6h.4. ) . XM*=JMk (iff*L< 
«K**1~3(K «tOff*L«i^*IRl~2 0. # 
t=ff 4 1 < JiKSSt 1 ~ 1 2 -Ci> 0 . flUfcf * >7k h 
S^fcif*W6*i.4. ) . xA>7i-)vm (#*b< 
*i|ieg£U~3 0. J:Off4L<«^*Scl~2 0. ® 
Cliff* L < ti$3l& 1 ~ 1 2 "Cfc *) . mtliX* 9 >X)V 

4. ) . F« <iff*L<t&iaiSU~3 0. JO 30 
iff* L<H$SJ§& 1-20. #Ciff*L<ttiiSI»l~ 

K&fc>W6*i4 . ) . 'J^KTSHS (iff 
*L<.ilSSS3&l~3 0. 10iff*L<»;i3Sg&l~2 
0. 1tt»4t<»i^«icl~l 2Tf>*). flRtf^x 
WJ ymr$ 7i^;WJ>i7S K&fc'*«SNf 6 
*i4. ) . th'n^S. *)VH7V2k. Aoy>If 
(flUfcfy-ySJSH 1 . SSSFP. Mlf. 3-7*IK 

^) . i'TVS. X)Vim. ^tf^/wa. -ha 

g. bKo*-tA&a. X)V7 4Sm. bF^Vg. 40 
4 ^rn£S (iff* L<ttlS»3» 1-30. i 

Oiff*L<H$SiHKl~l 2-C*0. 's-foJI^i: LT 
tt. M2.tflHH?« iBHK?. 5SS«iR% Hftfflfctt 

/k <yX4 s^yy/k <yx^ry»iA*jf#w 

<om L<timms o „ mzm L<ttsas*3 

~24-C*0s Wit* MM **5/y*\ h'^x-;!' 
y'J^iW 6*i4. ) fri'##.f 6*i4. £*i6 50 
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[0026] Stmt LXMt L < tt. T)V*)V&+ T 

)\,y-)vm^ T**-fvm+ tv-)V&+ rsys. r 

T)v*-)vm+ rv-)vm+ ^nm&x-h o . ^ 

^S^td^«T'*4. 

[0027] Z« s SO2 Ri . COR2 4fc«POR 

3 (Ri . Rt . Rs . Riti-etL-eiimKK 
^fbk*a. ry-/p«. r$.jm. r^n 

i\ ) R1.R2.R3. R 4 -C*3ft4fl§K 

«^«i!:i~20. £i)#£L<limm-i2, ® 

izmLKummsTh*) + mm***, xf- 

/k i s o -TnbT^. t e r t n 

4. ) . r;kJrx;pg (»*L<{i^Sl2~2 0. «k 

y»*t<ti^fc2~i 2. mz&&L<i±mm2 

~8T*>0. flfxtfh'^P. T'J>K 2-/f-^ 3 
-'Cf^ifiW 6*14. ) . T**i:->vm (# 
*L<(i^*IS2~2 0. i0#*K{iK«ic2~l 

2. #fcff4K{i^«S2~8TftO. flli.<f7-ny< 

«ty#*U<«T;^;t«. T^-;l«TJ>4. R 
1 . R2 . R 3 . R 4 X'$kZtl&T t J-Jl>£tLZi&& 
K»i^»S6~3 0. «ky»4L«i^*a6-2 
0. #(c#4L<JiM^6~l 2T&9. mUi7x. 

4-^f-/W7xX;K 4-^h^fy7x-;k 3 
-MJ7/M-n*^-;l/7xX;k ^^7Wn7i- 

^. l-^7f-;k 2-i-7l-*%hi1)m? 6ix4. R 
1 . R2 . R3 . R4 T^Sn4^xO^{i. 
^<i«ScOA.xoSS (jff*L< «±MSS 1 ~ 2 0 . 
iLKWmm^l 2. ICfiL<lM2-l 

o^xa^s) y . iff* l < izwmwi? . l^JS 

l^fnilt'fcS. R1.R2.R3. R4 T^Sfi 
S^-rnSSOft^flJfcLTIl. Wi.tffny^>, e 

^yi^>. eu-/k 75^ f*7xy. >f sryy 
v. 4 $;?V-/k <yx>f $rv-;P. i-7 h4 



(9) 



1 5 

;k -t-yhi-TY-JK 4Vf-7V-;K **tr/v 
y. >K ^4ftM, h^df^ 

y-/k >fy^ir/-;K -fciw-y— >k 

>rv*yyv, -fyF-;k -fyni'-y. 

s*W>. WJx s^yyyy. r^'j^y. 7 

7xy. try^y. *yyy. tr^'y. trusty, 
try^y* hyy^'y. yfjW* -j^f-y^y, 
*y*tryy. ^-j-yyyx'&y. xontKityy 
y. f-jj-7xy. t'jy'y. ^yuycw. 

[00 28] Ri , R 2 . Ra , R4 T&2tL&T$S 
*i: LXm L< »i. iiaSSt0~2 0. «k9#£L<li 

^ai~i6. !itt#iL<j±^«ai~i2t:'& 
mifrsy. y*/i/r$y. ^f^rsA s> 

7x-/l/r$y&fc>W£fU>. Ri , R 2 . Rs . 
R« T'^SftST/l^vafcLTtfiL^i. mm. 
1-20. iO#2L<ttlS!3?8&l~l 6. #K#£L 

<«^«iai~i 2-efc 1 ). mify h*>\ xh* 

J', yMf>\ 2-x^A^^o^&fc>W£>*i 
6. '.Ri „ Rz . R 3 . R4 T&Ztl&TV-)U**i' 

mtixmi<\*. mme^2o. xotttKa 

K 1 — ^^M^v. 2— ty+A'tti'ttim 
\ft>tih. Ri „ R2 , Ra . R4 TSSitS^ToS 
^^afcl/OJlfclXtt. 3£S8U~2 0. 

U<tt^Bc2~l6. Efc#ab<{ilS»l&2~i2 

T3>*). flfctfcfey^M-^K 
[0029] Ri . R 2 . Rs . R4 Htg&aSr^LT 

i> <k< . wmt LT\mm-wrf; ( i ) tctJftsQ 
i . q 2 •cmtfLzti&mmj&mt Lxmftzi><?>tfi& 

MX$. £t:1ffiL^W8gi>m&Xt>Z>. Ri „ Rz 

bixftii^mimmjmm. ry-/i^a. ^ 

ugia X'h 0 » i m £ l < \iT)V*)V&. T y 

a. ^S^xo^T&S. Rs . R4 bLXmt 

Mtciffit<iiTy-;w3r^^»-c*i.. 

[00 3 0] ZfcLT#iL<tiS0 2 Ri X'h*). X 

o#tt<«so 2 r 5 (r 5 immmfomm. r 

Re (Rb teM6&|iat*Sa, T'Jwl^ 5r#ft^ 
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fn^) T&D. *Hc#£L<<iS0 2 R 7 (R 7 li 

ry-/ia) t*t>i>. 

[0031] HKit ( i ) -ca^ti-ss^jt^frrs 

(v) xmznzmimzifthtt.&tottziiznK 

ymm-Xb*. *T, HK^ (IV) fcovvCBMcR 
[0032] 

[Ibi3] 

(IV) Rd4 j^d3 



d2 




[0 03 3] (5£iK Ri Jifl§BSm^flyk*». T»J- 
3T3fy£. t^Ji^nitt^v-aS:^. Rdu 

Rd2. Rd3» Rd4. Rd5. Rd8. teil/RdlO 

^ n-r (Riis&mzm-f. ) . ch 2 fcL<«ia 

[ 0 0 3 4 ] Ri ti-HBaS ( I ) tZtofthZtlt H*T 
[0 03 5] Rdu Rd 2 . Rds. Rd4. RdsfcilXRds 

30 tezti^tvmm^&tiiimmzmi.. mmmt tx 
&m<7)mmtLxmftzi><?)&m$TZ. Ra, 

Rd 2 . Rd3 x Rd4, Ri5&£lfRtabLXl&&L<ii. 

ry-;ps. rsya. r^n^^a. ry— 

^^;^-K-;ta. r^^^a. r^rsy*. r 
)V^*i/ii>v$.—)VT s yg. r y — ;W3j-^^^;i>^- 

40 *;^^-f;ia. T>l>*)H-*&. TV—Mr*^ x 
;^-;ta. bHo^s^a. Anyyig^ isTJ^ 

^rumkx-b o , «k l< . r;^;i- 
L<ti**M : F. r;^pa. ^rya. Ao^>if 

T* 0 . mzUt L < {i^SJS^-CJ) h . Rd i o (±*^ 

^ ( i ) tfcttsQi . q 2 xmtf&tihm<mm&t 

LXmftzi><?)immX'Z . Rdio i:LT#l*L«2* 

50 ^s^. r^/ia. r;i>^-^a. Tyiv*)V&, r 



1 7 

[oo3 6] Yiimmm?. gsmm?. n-r (mm 
um&mt. ) . ch 2 kL<«s&£iifcsays^ 

&fcl*bl'>1K?£&'f . R<i— ( I ) fcfcttSQ 

a. ^mm^ommxh o . *t l < \±r y -a> 
t lt#* l < u&mm=r. «siish% n - Rx-t> o . 

«k9#£L<HL IMf. N-Rv (R» 

tffiuaiBHFtfti. 
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*<mtm£mffi£LXhS:\\ ^aSlt LT#£ 

mttists^my^ru&gkx-hz, . ^fnmnMMm 

>\ t;k7t'jy> tt~?3.y^ 77Vs trn— ;k 4 

$yy-/k w/-*, eysfy, tr^x eyr 
h'jry-;K hVTity. -ok— Ay? 
v-;k xy>\ f-ryy>\ *-rv— +t&t/ 

10 ;k *yy>\ 4v*yy>\ yfyzfy^ &y^)i/ 
y. *s*vvy^ *H~/\f>. tsysvy. 7tV~s 
y. T?\)i?y 7ityhooy < 7xty>, 
x>r <yx*w-*, Kyx^-rv— 

/k KyYhVTV-^ f- h ?<f4 yTy&ZtfWT 

y— ;k tUi'X tr^s^ triiyv 

x hurv-;K h'JT^'y. 4>f-jk Ayw 

7?7y>« *y*iry^ *^-yy>\ yyyjy. 



[oo3 7] Q 3 imiJB^rr^iiZ'Um^^m^m 20 ^-ry-/k jk ^x-rs 



*->t«»j:hu i$^zm<mtmm*m&irXi>£ 

[0038] q 3 imfcth T^mimfcfcmmim&M 
m&fcmmx-himmiBiitfcmmxt x < . # * l < 

( L < fcJJSI& 6 ~ 3 0 

mm.(r^2ox-h t ). tt£&£u±*y-eym. 1-y 
^\yymx'f>*).&i>mt<it<y^ymxhh. ) 

[00 3 9] Qs jWgJfcTS'vrn^i. N. O^Jt 

liSlfffcifcfiK fc t>— 3frnb 1 0H<O^r 

HBW (V) 



xt^Mj-y— ;k ^yxf-7*y-;K h u ry- 

yjy. f-yy-;K ^-ry-;K ^y%A sry— 

ury-A'-c* o r t<«. try ^y »j 
yxtbh. 

[ o o 4 o ] q 3 t Lxm L<mm&temm. 

jm&f^rumxh*) . «fc'3*Fit<ti^SSt6~2 0 

30 * 0 . jgfcjff * L < \t^y^ym. tr y ^>SJ4r y y y 

iRfc:. HR^ (V) iz^xmwimm- 

[0041 ] 

[fl:i4] 



Rd7 Rag 0 




Rd2 4 i H 
Rd23 



[004 2] Rju Rd2. Rd3. Rd4. Rd5, 

Rd6. Rd7* Rd8. RdlO . Rd21. Rd22 . Rd23 t> 

j:^Rd24 \tzti?ti*.mm?tMimmzm: x 
6 usm®?. ffMBL?. wsLi*L<\mw&<rMmm 



[0043] RdK Rd2. Rd3. Rd4. Rd5. RdstiJ: 

imdio nzti?ti-mpa (iv) tmmx'&*). turn 
au^fflt>B®T-s>s. x 6 it-m. ( i ) iz&vz 



(11) 
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[0044] Rd6» Rd7. Rd2i s Rd22 „ Rd23 iJj: 

at ixamttt. h»ss ( i ) traits Qi . Q2 t 
m&zti&mnwmt Lxmfiz^nifimxz . r 

d6 x Rd7 % Rd21 N Rd22 ,. Rd23 t5XtfRi2i £ LT 

yiu^tim. ru-/v«. r$y«. r^a***, r 

r;^;p«. ry-zi^ r$ya. r;^*^ 
a. rs^^a. rsuy>wf-* i'r/a. ^xnisa-c 

a. wtfy&TXh*). mtzi&tLKifrmmTXh 



[0045] H&a ( i ) ?m.ztiz>%wtfflmztt?> 

3«>. j?£L<ttTlBHR5$ (K-I ) m£ft&£fi 
g}ftT**>S. WTfcHRsS (K - 1 ) fcoWCBHlcR 

[0046] 
[ftl 5] 

HKsfc (K-I) 



M-Ln 




[0 0 4 7] (£+. Qi . Q2 &£VZH. Zii^tl 

hrss ( i ) £&v?>ztLt>tmmTS>'). t^nt l 

«2fS£fc{i3«<o»r>ry-c&&. mt^£*i.S& 

A*y. mm*y. §w*>\ a*)W4*y. -••/ 
?)V4ity. m4*y. Q£A*y. n^WM* 
y. xhoy+VJ>.4*y. x%yi?*>&4*y* "riv* 

(K-Ia) 
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*WJ»4 *yzntfmife>ti. tF*L<fcKyy*M 
ty. -?y*i/*7J»4*y. TA'S— *.M*>\ #y 
*jj±A*y. w&A*yxb*). J:DJffiL<i**'jy 
^j>.A^y. T)H-<jA.A*y^ &&A*yxf>*). 

JHz1&&V<\m&4*yX'f>Z>. m«l~3tf>S&£ 

[0048] UiEfi?£SH\ L-C'^SiT-SiB^t 
LT#^ L < MfciS ( I ) TrntiZ®®.?. T)Vn 
10 *^a (#£L<l±^Sl~3 0. iOffiKtiK 

^n^s^iraw ) . TV-fU^^m (# 

*L<li&§S8t6~3 0. «k9#;fcL<ttJ&f!l&6~2 

o, mzn£L<\ffi$m.6'-i 2X3)*). mm?* 

L<&mm-3o. iw&L<iimm-2 
o. mzetL^mmm-i 2xh*). mtifw 

*t<{±^Stl~3 0. iO»*L<Ji^Sicl~2 

o. mzn£t<\im.mm-i 2xt>*). mtfy^ 

S:6~20. #tff^L<«M*St6~12T*0. 
^iil~2 0. !Hffc:ifiL<tiM*Scl~12-C* 

30 mtKzv&w-*. 2-^.yxA 5yy;H-?r. 

2-^yX:**ifVy;i^i\ 2-<yXf-rvy;i^- 

( i ) -essitsEtitf 1 . ry-^^r^a. ^xor 

•J-*** ^«T*D s 5B=»4 L<liH&£ ( I ) T 
= 24fcJ43i:«:4aaR**U JfiU«iO*^ttl 
[0049] HR* (K-I ) T«§^lT:^l*JOd 

ff^L<«-«yi: (k-i a) xmztizitswc 

40 

[0050] 
[1TU6] 



-Ln 




[00 5 1] (^tf> Qi „ Q2 tJil^Ri li. Zti?X50&tiH8£; ( I ) (ct5<t.&'etL^>i:^-CfcO. ttzftt 



• 
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L^mt>mmV$>Z. M. m. LiUtfnfi. til? 

ti-w&i ( k - 1 ) iz&vz ztit>t mmx-h o . ttc 

[0052] HRsS (K-I ) X'mZtl&{k&fo<?>0 

[0 0 5 3] 
[fcl7] 

— <8s£ (K-Ib) r 




[0 0 54] (:£«K Qi . Q 2 fcitfRi (±. Ztl? 

ti-m ( i ) izmzztLt>tmmx'$> t ). item 
u>wii«»H*ca*. mtax/mit. zti?ti-w&; 
(k- i > i£t5if&ztit>tmmx'i>'). mm 

H&£ (K-I ) 5gfc«F£L 
«2-H85S (K- I c ) TS^ixS^^I-C&S. 
[0055] 
[fcl8] 

HBfcS; (K-Ic) 
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* [0056] (5S«k RiJiHRit: ( i ) tzmztn 
tmmx-h*). ttz&iL^fflBbmmx'&h. mux 

tfmti. ZtlZtl-msH (K-I ) fct5(t*-eil^»tK 

Qi i: FHTTfc* . Q2 '«6 R^SBjSfcJgfifctSfc 
i^SrJS^af^-f. Q2"m£3*U>6H03r#&8J 

7y>> trusty, eur^'y. M)ry'y&fc'## 
«i<y-tfy, t'J^'ycfcO. 

6m<rmmmmmmtthx t, i < . s^st lt 
mnwim t txmft: & (ntftrnx-* . ttzmv^ 

[00 57] HKsS (K- I ) T$k2ti&tt.&fa<?)0 
*>. Kli-fcS (K - I d ) X-mtllfc 

20 !BrC&S. 
[0058] 
[Ytl9] 




30 



Hifcit (K-Id) 




[0059] (5J£(k Ri «-«5$ ( I ) IzmZZti 

tmrnxh*). itML^gmmmxbz. max 
txmfcL -enmHRiC (k - i ) tfctts-en^fcn 
ire**). tt:»iL^mu>mm:'t)&. x 5 . 

RdK Rd2» Rd3^ Rd4v Rd5 x Rd6^ Rd7fc<tl^Rd8 
Ztl?H-m. (V) fctJftS-ett^tl^gTft i 



&t&£L^imi>mmx'f>&. ) hksuk-i 

d) T-^$ttSfl:^it*|<Od*»»* L<fct H&5$ (K- 
IV) , (K-V) X'%iZtlZ>W&toXhh. 

[0060] 

[-ft2 0 ] 



23 



— CK-1V> r 



[006 1] 



(K-V) 



(13) 



Rd4 Rd3 



\ / R 



48 



Ri 



* * Ut2 11 
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Rd4 Rd3 




Rd7 X Rd8 



RdQ 1 




[00 6 2] i-f. HKsS (K-IV) fcowcpaifcit 

its. 

[0063] (j^tK Ri . Rdi. Rd2. Rd3. Rd4. 

Rd5. Rdsfcil^Qs Ji^ft-fiVHRsS (IV) KtJtt 

h. Mt5£Vmtt*tl?tl-&& ( I ) izm&Ztlt, 30 [ft2 2 ] 

-f&ft (K-IV-a) 



Rd4 Rd3 

•ft 1 

Rd5 / N Rd I 



*HR5$ (K-Id) izi$VZ>Ztitmm?$> t ) . £>t#2i 

[0064] hk* (k-iv) •emzti&tt&faDo *> 

ntLKii-^ (K-IV-a) T*>S. 
[0065] 




dZ 



Rd»2— (f SO2 
„ !d8 I 
Rd33 Kd34 Rl 



H 



[00 66] Ri . RdK Rd2. Rd3 s Rd4. 

Rd5. Rdsfcil^Xs \t*tl?tl-&g; (K-IV) fcfc 

X'h*). &tz#£L^fflBi>fimei>&. Rd3i » r 

dsa . Rd33 , iiXX/Riu lifcmM?£ttiWi&&£ 
*U ffil82fc LTttHfc* ( I ) fciiJt&Qi . Q2 



*£>. Rd31 „ Rd32 „ Rd33 . t>J:tfRd34 fc LT#£ 



25 



hHD^fxS. AnyylFF. i/ 
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* vvwrch o . l < tttcsaef -c*a . ) 

[00673 ( K-IV) X'mZtt&fc&i>9CO?*> 

£W&L<a-m. (K-iv-b) 

[0068] 

[fl:2 3] 



(K-IV-b) 





_ ^ > 



m 



[0069] (3Stt> s Ri . Rdu Rd2. Rd3 s Rd4, 
RdsfcJtfRdsli-eii'mHRjS (IV) 

fci^mtiHR^ ( i ) £&vz>ztie>tmm?t> t ). 

iJt»*LV^®Ht>^«-Ci>S. Rd3i . Rd32 . R 
d33 . i3J:l^Rd34 fcttivWi-HteUK-IV-a) 

H&it (K-IV-c) 



20 



[0 0 70] HKsS (K-IV) T-ftSfi-Sfc^felOd^ 

sew?* l < «-«5£ ( K -IV- c ) x-hh . 

[0071] 

[fl:2 4] 




Zn 



[0072] (5*+, Ri . Rdi. Rd2. Rd3 s Rd4. 
Rts&XVRiBteZtL^tl-ti&l (IV) KfcltS-tft 

d3U Rd32 „ Rd33 . tJit^RdSd {i-fft.-fftHRsS 
(K-IV-a) fcRg?&9. ttz^ £4tfF£U*Kll 

i>mmx-3>&. ) 

[0073] &(CHR5$ ( K - V ) {CO^TfSfflfcf&BII 
H&5$ (K-V) *K Rdu Rd2. Rd3. Rd4. 

Rd5^ Rd6 x Rd7^ Rd8 x Rd21 » Rd22 ,. Rd23 .. R* 



Ad24 fcitfXs li-Hi-fft— JRst (V) HfcftS-ett^ 

i^mdHest ( i ) nztmhztibkffimTi)*). t 

ftJf4U»WtH«T**. HRsS (K-V) T*S 

tl&fc&VKD 3 *>#2 L < J±Hfc* ( K - V - a ) 
40 [0074] 

Hk2 5] 



(15) 



27 

-«s$ (K-V-a) 
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[0 0 7 51 Rdi. Rd2. Rd3. Rd4. Rd5. 

Rd6. Rd7. Rd8. Rd21 . Rd22. Rd23 iiXX/R 

d24 (i-eii-eti-HR^ (v) £tsn&-ttit>kmmTS> 

|gB*>|i?irci>&. ) 

(K-V-b) 



* 1007 6] -m; (k-v) Z'mtL&it&tendh 

£*)mL<l±-W& (K-V-b) xmtl&it&fo 

[0077] 
[fl:26] 



* 



RdC 
Rd 7 




\ J) 




R 



d24 



R 




d23 



d2 1 



d22 



[0 0 78] (3£"f. Rdu Rd2> Rd3. Rd4. Rd5. 

Rd6. Rd7. Rd8. Rd21 . Rd22. Rd23 iJit^R 

d24 \tzti?ti-m> (v) \z.a»hztit>knm~eb 

[0079] Srii. -«5$ ( I ) . (K-I). (K- 

la), (K-Ib). (K-Ic). (K-Id). 

(IV), (K-IV). (K-IV-a). (K-I 
V-b). (K-IV-c). (V). (K-V) , 40 

(K-V-a). (K-V-b) Tmtl&tt&foli* 
m=f-mtt£%K*>'>Xi>£^L. ( I ) . (K 

-I). (K-Ia). (K-Ib). (K-Ic). 

(K-Id). (IV). (K-IV). (K-IV- 
a). (K-IV-b). (K-IV-c). (V). 

(K-V). (K-V-a). (K-V-b) XHZtl 

<tt.-&5Ul). (K-I). (K-Ia). (K 
-lb) . (K-Ic) . (K-Id) . (IV) . 
(K-IV). (K-IV-a). (K-I V-b) . *50 



X (K-IV-c). (V). (K-V). (K-V- 
a) . (K-V-b) <^te£±gKci>oS4B^fc 

!ftrc*r>Tt>J:vv, m^tm^ffy^t. 

ott,S^. -HRsS ( I ) . (K-I). (K- 

Ia). (K-Ib). (K-Ic). (K-Id). 
(IV). (K-IV). (K-IV-a). (K-I 
V-b). (K-IV-c). (V). (K-V). 
(K-V-a). (K-V-b) fci/A MT&frtZ 

ti^mtmi^Mtemmizmmm^z'm lx \ > 
[oo8o] &.Tiz*m&>H8.i£ ( i ) xmtiz® 

[0081 ] 
[fl:27] 
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(1-1) 



(1-2) 



(1-3) 
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(16) 



10 



(1-6) 



(1-7) 



(1-8) 
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.N-S0 2 CH 8 





NHS0,-@ 




(1-5) 



[00821 
[ft28] 



8 




20 



(1-9) 



r NHSO,-^ 

[oyJr. ^-c«H.(t) 




(1-10) 




[0083] 
30 Ut29] 



(HI) 



3 1 



.NHSO,CH, 




(1-12) 



NHSOiCHi 




(1-13) 



NHSOiCHs 




(1-14) 



NHSO,CH, 




(1-15) 



WSO.CH, 




[0084] 
Ht3 0] 



(17) 



10 



20 



30 
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(1-16) 




(1-17) 




(1-18) 



CF.-C- 




(1-19) 



CH,0,S- 




(1-20) 




Be 



[0085] 
[ft31] 
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(1-21) 



(18) 
(1-22) 
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(1-23) 




<g>-S0,-N / 




o 




(1-24) 




(1-25) 



(1-26) 



CH,S0,- 




CF,S0 2 - 




[0086] 



*30* [flS32] 



I ■ • 
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(1-42) 




(21) 
(1-43) 
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X), 



(1-44) 




(I-4«) 




(1-45) 




Zn 




6 



([-47) 




(1-48) 

ft 3m 



(1-49) 





[0089] 



* * [<t3 5] 




(1-60) (1-61) 




(1-62) (1-63) 




(1-64) (1-65) 




[009 1] 



* * Ut37} 
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(24) 
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XX7 



(H»> 



(1-69) 





(1-70) 



(1-71) 





Zn 




(1-72) 



(1-73) 




30/ 




^TBe 



rO<OJ. 



[0092] 



* * [^3 8] 





(1-76) 



(1-77) 




(1-78) 



-^VZn 




(1-79) 



Zn 



[00931 HlbS ( I ) -C«£*lSSfc}MlljS2:*TrS 

m*Gmm. >\ayy& ( ? yftft. wm^ mim. 
3*7itmt') . sans. #/i^yiss (BBSS* 

If) . x**>ttBL *Kftj|lrtr£tflF 

a^JR-f * LTKGff 5- 0.1-1 Ofi*/k 

wmzm^&zttfX'Z. mm&mmm (mi 

LTO. 0lSS~30Sfi. J:O0*L<«lSfi~ 



;HS(WxK^^/-;K x?y-/k 2-Tnrcy- 
^=5:if) . xxr/HS <W£ttiHtxf*$t£) . x- 

x-x;ns. rhyme**). XW±L< 

^&mcQKjfMmtm£.ii%^ip. t<ai o 

~1 50X\ #£L<»il 0-1 occ. j:9fiFib< 
lil 0~8 0 , C'CJ>I.. 

[0094] *5WBOfl:^Hs^^qrr SIBtS^ 

mmm-t&m^T&tnii'XT^ mmm. mm 

m&t><?>. ttMMk&tozmmmmtixmm 
so u>. ^mm^mm^tLx^m-L 
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[0095] *%w<ryfc^*^tthwm z mwtik 

[0096] *KfeBBo3^3ia5WBBi. Bfffi<0-*to« 

[0097] nsj±jEfiaA«. jEm*m. mm* 

^hzttfx-z. #*L<ttttvra&#4evjy±<?)$r 
mx-bz. mmttximfcxx. ihisesb. K-fb-f 

yy">A, ®fc>f y=J^AXX ( I TO ) 

dfjr-yy. ^'jf*7iy, stfytro-n^ 

&#10nm~5>um<O8B<0i>tf>##at<. «fc 
100nm~5 0 0nmtftS. 

[0098] ISSIiil^. V-yy4J»iJy^ MT/U 

7X£JflV>&i§&fc{i. jl&O. 2mmjyjL fit L< 
HO. 7 mm&±<7)i>cr>Zm^h . H«c7)f^t:«»« 

ft^RKft „ shim 



50 



[0099] IgffiliH^aEAJf . m^Ma. IBflf & 

fannf-y^-t^ $&®m*%&Lxmfixh . mkn 

i. Na. K, Csf) RVZ<7>7 -/im. T)Vt)V± 
®&m (0UtfMg. Caf) &X/*0)yvmi. 
10 IB. IB. T^S-^A. -M^J^A-^'J^A^&^fc 

fcttii&o&d&IL 'Jf-^A-r/WS-^A^it 

smmimtf t>ti. &z l< tttfc*Bisc#4 e vjsit*) 

HST* 0 . J: 9#2 L < MT)V 5 A. U ^"7 A- 
A-«^^fctt^it^<7)S^S^C*S. I^fii«±. 

20 owmmmz x vmsmmi&X'b&tf. Mion 

Onm-ljumtJ) 1 }. ^tlf* t < »± 1 0 0 n m~ 1 
umX'bt. HfficOf^WJ«^b*-Aa. XVN'y^y 

mzmm Lx^mamm-t z t ^ssmx-b *) , t 

t:t>t>frtibm&LK:-&&£mmZ-£Xi>£\,\ mm& 
30 T4W*Ui. 

[oioo] ^tlo^i. m*9ttni$tcl©ffi^fe« 

jmaA«. mmmmfr^jBizmx-f&zttrTZ 

*ststg. TEfitn?<7>m!&<r)m&&ixm;Zit 
h&mtt-t&mz&ffrtz z k 1 1 ox-btm 

-th^ox-hhw. ii&<rmmmim^hzki>x-% 

VyOitywmi*. isiw^yfisjtywmw. b* 
is?w<y fVoLyfflm. >vt $.ywmfc. Ji 

50 &mfo^±m^£imzixh&m$m%im. x 



51 

^1 nm~5jtzm<0«Hc7)t,<r)*«^L<. iOifxl- 
<Ji5nm~ljum-Ci>0. Jg£#£ L < « 1 0 n m~ 

5 0 0 nmT$>& . JBfll<0)g«£*;t ^OSJgSii 
[0101] jEJLSEAIL JEfUS*Sc7)fffKi, 

/i/rn^y-i&gtk hwj y»swts. h-^ynvw* 

£*l 7^y/prswt#feL mm?***}?*** 
mttiSfl^ry^-. ^s^va»tM¥aw&*i 

flyCtt&VVfi*. »^lnm~5jume^ffl<7>&0;&*ija 
t<. iy»*t<(i5nm~lMmTS>0. JgH** 30 
L<<il 0nm~5 0 0nm-C&&. jEfL&AS. jE5L 
f6w^tiJbi£L£WekO 1 8£fcli 2atLh*^^rSm 
S*8jfCj>oTt»J:v%L. P3-fflJfcfcfctt#l»fflj£tf>1I 
ai*^^S^«flBSTfcoTtJ:V\ lEFL&AfL jE 

y7i/x»/M£. Ep»BL w£iEfLaAii^PJ^«t: 

izftm-&zkij t x-z. mmfS&tLximm. *y 40 

ffifct*x;k #U*— #*-K tfox+uy. ^y^ 

7 7 'J K tf'J 71->l>* 7 7 'J K tf'J 

xx-f/K #yx;k*y, ^y^x-pyjf^^H. * 
7>\ ^7 5yfiH§. ^fiW^yxxr/^lM. T)V* 

[0102] w.?t£K®. wmm<nmm. w&fr 50 
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OT*ixtfJ:V\ ^Afttfli: LTli. MJ7V— *R 

Ur * s'SHWk s^xf-y^b-^vBNWk -7-7 
?py. ^yvy^^ig^xh^^jKyiai*^ 
7?ny7-y^*> s-^yyy-^^o^g 

#gtt J $»77;l'77ai''Tx>\ ^yyt^y-yK*^ 

tl&i>CDTte%^V. ®?gl nm~5;um«9&BB<7)i>tf) 
##xL<. iy»xK«5nm~l/zmT'*>0. Jg 
fc»*t<ttl0nm~500nm-C*>S. 

m^i^JiJ^ Ltttmo 1 Sx ^tt 2 WXth- 

(xeyn-h8u df-vT.^. f< ■y7 , 3-hi6* 
if) Sr&WBu&H* . ^|g)£ 

[0103] fi^B<Otffit LT<±*^H«^7)S^ 

ttix^&i><r)x-*>tn$£\,\ zomimttxi*. 

In. Sn. Pb, Avk Cu, Ag. Al s T i > N 
i3^tf>&fL MgO, SiO. Si0 2 . Al 2 O3 . 
GeO. NiO, CaO, BaO, Fet Oa N Y2O3 
. TiOz mcr&mMVfo. MgF 2 N LiF t Al 
Fs . CaF 2 ?(^i77m tfyxf-l^X ^'J 
70tTWy. #\)*1-A>Xf?\)l'—h. ^y-f5K. 
J^y^T. *'Jfb57^nifl/y i *'J^dd 
Y*)7)V*xiXrf-vy. ^'Jy7nny7;V*oifP 
?DDMJ7;^Difl/yfcy7Dny7;^o 
xf-i/ytoJta^#. f h77J^DXfi/yfc^ 

-rs^7 1 %v\t<rymmm.. 

«bk*0. l%iaT<0R6§tt!H9®^^f^i». «S 

BE (*f»I^^y) ffi s 757^->f^yh'-A 
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— f-CVDffi. f&CVDSL #Xy-XCVD3L 3 
£. 

[01 04] 

( I - 1 ) ?>£f£ 

jWyk&TS H5 0m 1 fcigjgU dfUC. S^o's 
^JVil^M $ K ( DC C ) £ 5 . 6 g8SniLJt. 
Sa-C3^^L7t^ 8t®x^-/l/2 00m K - 



££g£*2 0 0m 1T*RU #8tLfc#«®£-S£ 
Sgt*2 0 0mK *200mK fi£ftl:&!S* 1 0 0 m * 
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n*^A) fciOfiigU $fffeH#3. 5g^t. 
Z<Mt&fo3. 5gfcp-^^>5 0ml ZMz.. P 
-b;|/X>x/l/^ye— *WfisO. 1 gSrg&JnUt. I§ 
«E2r2mfHJ«HaisEU, H«fc"f^-^^-^iaB= 

J-iV) \zi. DfitlSU fifiBtt ( I - 1 ) 1 . 4 g£ 

io mmttmz ± o . ( i - 1 ) <oi?tj§£itigLfc„ 

[0105] 
[<fc3 9] 



DCCDMF 




CH 



■-©- 



SO.H • H»0 



P-Xylene 
reflux 



[0106] (1-16) O^flt : 
(1-1)0. 4gtC^^y-;H0m l^Jnx. Me 
ONa^?7-;M§?S (2 8wt%) 0. 22m l£ 

zsftffimm. mmm2*m>o. i3g£aam 

(I-l6)a>&S 



(I-l) 

■L. Wfeffi^^-SafeB* (1-16) 0. 35g 

W&:30 OTELL 
[0107] 
[-ffc4 0] 




MSh Zn(QAc)t>2H>0 



MeOH 



reflux 



(1-16) 



[0108] ( I -42) <0^L 
3-TS/-2— ^r-yKl 5. Og (80mmo 

l ) „ ^y-fe'y^-yl-*— iWa^A H 1 4 . l g ( 8 0 

mmol) . T-bb-h'J;H 00mL£&L<Jg#U 

e»J^6. 3g£gja-CagTLrt:&. KlEig*££2i$ 

SI«£8flES*U fifetf>@fc£*#fc. #*>*l*@ttfc 
7no*/l'A2 0 0mL£fln;i. M^) i J>9. 7mL 
( 1 2 0 mmol ) » 2-7S/7i/-;H 0. 4g 
(9 6mmol) „ yV?oMy;W^yM J H (D 
CC) 24. 7g ( 1 20mmol) 3^S»* 



;k 9/1-5/5. w/w) fcj: Otl^l^ftVWb 
GfohZlO. Og <JR3S3 0%) 
[0109]^^%bl0. Og (2 3. 8mmol ) 
iZ**s\s>l 5 0mL2:jBi. ftHKfc LTp - h/Uxy 
X^>S!-*^2 3 0mg^^SDL.. 8I^SM!Si 

^m*^bu»7A7ici§?rrttais^fTV\ tm 
50 £©*u ^y^y^^A^ovh^^^- 
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55 56 
■fry-^nntokM KJ;9»8»ffc£fftvfl;£tt (I * [0 1 1 0] 
-4 2 ) £ 1 . 1 g (JR$1 2%) *tfc. «*#*r£J: Ut4 1 1 




DCC 



CBC1, Pyridine 



p 

0=^=0 

occ. s .p 



H,C 




t 



QH-H,0 



p-Xylene 
reflux 




(1-42) 



[01111 (I -43)<^)S 3 
-ffcg-Hn (1-42) 250mg (0. 62mmol) lex 

?/-/noomL. ?dd*/^i OmL&Jni.. 2m 

SBXUgfc. »6gSfBZ*Sf8»6 8. 4mg (0.3 30 
lmmol) Jl?7-/l/5mLtii5«;{.«?:l9>-9 
< 0 fca&TL*:. }BT&KJEiflt£ 1 OBliaSlgfcScEU 

ft£>fo (1-43) Srl2 0mg (2 2%)#fc. TtM 

calcd. C 63. 93% H 3. 50% N 
6. 48% 

Found C 63. 76% H 3. 58% N 

6. 42% 40 

IbS: 3 0 0XZ&± 

mm i 

D (N. N' -y'7x-;l--N, N' -5/ (m-fij 
H-) KyWy) £4 0nm^*U LViliZtt&WlK 
£2 0nm|giiU S<oC<rtf>±fc:A 1 q (hOX (8 
-tHD^f^yji-h) T^5-^IS«£) 4 0nm 

rtTV^>">A : ffl= 1 0 : 1 £ 5 0 nm&^e^W 



Ltrfk. &5 0nm£3£*LTEL#?£fegU:. JfC 
l©x?-#SS7-XJ>< y>— :x- y h 2 4 0 OSSrfflV* 

£bT3ya<D3»Jg?fhBM-8, »JISftfi*Sft7 * h 
-^XHJgX^:? b^r^7-f If-PMA- 1 1 SrJflV^ 
TSSSL*:. *tf)J&li. fegffi(0. 19. 0. 30) 
<rm&&3&t&%$>tl. 13Vt24 00cd/m! <D 

[0 112] 

[ft4 2] 
(fc-^A 




[O113]|gSfc0!ll 

A 1 q^ft^Ofc. *mWfc&fa ( I - 1 6 ) 

t\ mmitm&izmttimLxmmLt:. twin 

3L&g<t(0. 16. 0. 1 6 ) (r>w^.<n^. vfrfe 
*BbPft&*U 13Vt2 500cd/m2 <7yfflgtf% 

[01 14]HSfcfl2 
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ifcftU: I TOfflg£|g«§jSl*)fcA*U »S±fca - 
NPD ( N, N' -v^x-Zlz-N, N' -^(a— 

!|?S(I-29) ^6 0nmffU itK^I 1 k 

^Hrmm^Ltz. %<v&^ ese (o. 16, o. 1 

7 ) 0>*&&%0<ft&*U 1 5 VTl 2 0 0c d/m 2 
[0 1 1 5J 

* »J ( N - b*^;^^<V-;P )40mg s (1-2 
2) 6mg£l. 2-y7oni^y3mlCISU 

j^is<ois»ii. mo onmti>oit. jaswi tm 
mzm=f-mm* u -eofeUL fegffi ( o . 15, 

0. 1 7 ) ?>#fe?B£6*#£:fU 2 0VT'44 0cd/ 
m 2 tfHWgtf^il*:. 
[0 1 161HSS094 

a#u: 1 Tommzmmm*nz*jx. miotic a - 

NPDHOnmlfU CI COifcflK^ifel 1 - 4 3 
it 2 0 nmjKffU 5gKi<D±fc«^i£*mi: bTft 
£fcB£4 0nm«JIU it«0» 1 1 P«(Cltffi^* 
LTEUFflMWUfc. feJg^S ( 0 . 3 

0, 0. 54) cOHfcfe&3fc#|§£»*u 16VT10 35 

[0117] 
[fc4 3] 




10 



20 



58 



[0 1 18] 3360115 

ifcftU: I TOW&Zmg&UMZJJx. WSLllZa- 
NPD^40nmIf L, Z<^>±.iZf^{ta^B 1-4 
3. ft^fejC (^felfcfeK-TfeS) (H*V-h 1 0 
0:1) £ 2 0nmg£iU SS^d<0±tCft^BsB£4 
OnmfSJlU ik«^li:^fcltfiiS:^LTEL«-? 
£f£t!L*:. ^<0fe*. (0. 66, 0. 3 

2 ) VtfF&$&£&%t>tl^ 1 5 VT'8 2 3c d/m 2 <7) 

[0 119] 

[-(1:44 ] 



tC 4 H 




CHa 

CHs 



[0120] *^J^^^£^frr*E 

[0121] 

30 temmm. mm&m. ^mmttm. uvmttt®. 



(51) Int. CI. 7 

C0 7D 231/12 
235/18 
241/12 
249/08 
263/56 
271/06 
271/10 
277/66 
285/125 



5 13 



F I 

C07D 231/12 
235/18 
241/12 
249/08 
263/56 
271/06 
271/10 
277/66 
487/04 



(##) 



513 



139 
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487/04 139 CO7F3/06 

CO 7F 3/06 C 0 7 D 285/12 D 



